Ataxia-telangiectasia mutated is not required for p53 induction and apoptosis in irradiated epithelial tissues.
The ataxia-telangiectasia mutated (Atm) protein kinase is a central regulator of the cellular response to DNA damage. Although Atm can regulate p53, it is not known if this Atm function varies between tissues. Previous studies showed that the induction of p53 and apoptosis by whole-body ionizing radiation varies greatly between tissue and tumor types, so here we asked if Atm also had a tissue-specific role in the ionizing radiation response. Irradiated Atm-null mice showed impaired p53 induction and apoptosis in thymus, spleen, and brain. In contrast, radiation-induced p53, apoptosis, phosphorylation of Chk2, and G(2)-M cell cycle arrest were slightly delayed in Atm(-/-) epithelial cells of the small intestine but reached wild-type levels by 4 h. Radiation-induced p53 and apoptosis in Atm(-/-) hair follicle epithelial cells were not impaired at any of the time points examined. Thus, Atm is essential for radiation-induced apoptosis in lymphoid tissues but is largely dispensable in epithelial cells. This indicates that marked differences in DNA damage signaling pathways exist between tissues, which could explain some of the tissue-specific phenotypes, especially tumor suppression, associated with Atm deficiency.